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Microvascular transfer of the omentum provides well-vascularized and pliable tissue but has not widely been used in
vascular extremity reconstruction because of the potentially high donor site morbidity caused by the necessary
laparotomy. Laparoscopic minimally invasive harvest of a free greater omentum flap and microsurgical transfer of this
tissue with split skin grafts on top and connected to sequential vein bypasses may be a an interesting new modality when
other reconstructive options are absent or scarce. We report this novel technique in a patient with arterial occlusive disease
and an extensive and circular ulcer of the lower extremity. ( J Vasc Surg 2007;45:837-40.)Aggressive peripheral vascular surgery has been demon-
strated to improve long-term survival and quality of life of
patients with critical leg ischemia and to decrease the need
for amputation.1-3 Severe soft tissue loss in patients with
lesions on the arterial axes remains difficult to treat, how-
ever.4,5 In patients with substantial tissue necrosis and
exposure of vital structures, higher limb salvage rates can be
accomplished with free tissue transfers performed simulta-
neously by a vascular and plastic surgeon team.6,7 Cur-
rently, a combined surgical technique that associates the
distal bypass with a free flap seems to yield the best re-
sults.7,8
The greater omentum—long been known as the “watch-
dog of the abdomen”—has been used as a pedicled graft for
intra-abdominal purposes, for sternal defect cover in the
instance of mediastinitis after sternotomy9-17 or wounds
after mastectomy,18 and also in various other areas, includ-
ing the lower extremity when transferred as a microvascular
free flap.19-22 When the need for a laparotomy with all
inherent abdominal complications can be avoided through
laparoscopic harvest, the greater omentum could become a
worthwhile alternative within the armamentarium of leg
salvage surgery.
Similar to the concept of a nutrient flap, previously
reported with fasciocutaneous or myocutaneous free flaps
in conjunction with significant autologous vein graft
bypass procedures,23,24 the free omentum tissue transfer
may be termed a nutrient omentum flap. The combination
of one-stage multiple arterial reconstruction with a laparo-
scopically harvested omental free flap opens an attractive
possibility to revascularize the leg and to salvage lower
extremities that have extensive arterial ulcers.
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A 78-year-old emaciated woman with stage IV peripheral
arterial occlusive disease and a 10-cm  20-cm circular ulceration
of the left lower leg and ankle region did not respond properly to
conventional therapy or to repeated surgical débridement and
vacuum pretreatment. The wounds continuously extended, with
enlarging necrotic margins (Fig 1).
Angiography revealed a closure of the superficial femoral and
popliteal artery, with a weak flow in the peroneal artery as the sole
arterial supply to the foot. Intra-abdominal adhesions were suspected
after a median laparotomy had been performed 5 years earlier owing
to an ileus that occurred after transvaginal small bowel prolapse repair.
In addition, a costal margin incision had been performed for conven-
tional cholecystectomy. Because of the patient’s overall poor condi-
tion and lack of sufficient donor sites, standard free flaps were not an
option. Thus, in an attempt to salvage the extremity, we decided to
use the omentum in conjunction with venous bypass reconstruction.
Despite the adhesions, simultaneous laparoscopic harvest of
the complete omentum was possible, with enough surface to cover
the whole lower leg circumferentially, while vascular surgery was
performed with a resection of the fibula and interposition of a
femorocrural autologous saphenous vein graft bypass to the distal
peroneal artery. However, we determined intraoperatively that the
flow in this distal bypass would not be sufficient for free tissue
transfer, so we performed a second bypass from the groin to the
proximal end of the first bypass with an end-to-end anastomosis of
this proximal and distal bypasses. This yielded sufficient inflow to
the distal lower leg for the free flap transfer (Fig 2).
After the recipient site was sufficiently débrided and blood
flow in the extremity was appropriately achieved with distal vascu-
lar bypasses, the omental flap was microsurgically anastomosed in
an end-to-side manner to the venous bypass and a local recipient
vein end-to-end. The omentum (Fig 3, A) was then wrapped
around the ankle and lower leg and immediately covered with
meshed, split skin grafts secured with 50 mm HG continuous
vacuum device (V.A.C., KCI, Wiesbaden, Germany).2,25,26
At the infragenual anastomotic site of the distal bypass as well
as in parts of the omental flap, secondary wound healing required
a second skin grafting procedure. All wounds completely healed,
without any further problems. Postoperative angiography of the
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anastomosis and perfusion of the omental vessels (Fig 3, B).
After complete healing, the patient was discharged and ambu-
lation was restored. Follow-up at 3 years showed stable healing of
the omental graft site, but an arterial ulceration developed on the
patient’s contralateral leg 2 years later that responded to skin
grafting (Fig 3, C).
DISCUSSION
When arterial ulcers are refractory to conservative treat-
ment and leg salvage is attempted, simple skin grafts are an
option, often together with revascularization procedures
performed beforehand.27 When the wound bed is not
suitable for grafting or a structure such as a bone or tendon
is exposed, pedicled or free flaps must be considered.
Neovascularization of the ischemic bed from the flap
may occur, and vascular graft patency may be improved by
the vascular runoff provided by free surgical tissue transfer.
Combined revascularization in several steps has been pre-
viously published, but distal bypasses specifically to provide
arterial inflow for free tissue transfer have been rarely re-
ported.6,28-30 The complication rate in patients with isch-
emic ulcers is expected to be higher than in trauma patients
because of the patients’ primary diseases. Indeed, Lepan-
talo and Tukiainen31 observed vascular patency rates of
68% in their study.
The omentum provides the surgeon with a large
amount of vascularized tissue and excellent wound cover-
age. Despite potential shortcomings of the omental free
flap such as postoperative bowel obstruction, ileus, intra-
abdominal infection, third space fluid accumulation, and
short-term nutritional compromise, this tissue offers some
considerable advantages compared with other tissues used
in this context. The nutrient epiploic vessels are 1.5 to 2.0
mm in diameter and provide sufficient length so that they
Fig 1. This circular lower leg ulcer in peripheral arterial disease,
with exposure of ankle joint, did not sufficiently respond to several
repeated débridements and treatment vacuum therapy.can easily be used for microsurgical anastomosis. Owing tothe general possibility of complications at the donor site,
however, this technique should be considered for patients
where standard flaps in combination with vein bypass grafts
Fig 2. Postoperative angiography shows (1) occlusive arterial
disease with proximal vein bypass from groin to distal femoral
segment, (2) end-end-anastomosis from proximal to distal sequen-
tial vein bypass connected to the distal peroneal artery (3) and
epiploic vessels of greater omentum microsurgically connected to
the distal part of the sequential vein graft.are not a preferable option.
Fig 3. A, Schematic illustration (1) of proximal vein bypass, (2) with end-end-anastomosis to distal sequential vein
bypass to distal peroneal artery, and (3) vessels of the greater omentum microsurgically connected to the distal part
of femoroperoneal sequential bypass. Main view, medial aspect; insert shows detailed view from the lateral side, with the
omental epiploic artery connected to the distal bypass end-to-side and to the recipient autochthonous vein.
B, Positioning of microsurgically anastomosed free omentummaius flap around circular lower leg ulcer and ankle joint.
C, Long-term stable healing at the 3-year follow-up after sequential bypasses and microsurgical transplantation of
omentum maius flap on left leg, anterior and oblique view.
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Although the omentum has been shown to be a very
important tool in the reconstructive armamentarium,much
of its value has been lost because of the morbidity associ-
ated with laparotomy. The possibility of harvesting the
omental free flap with the laparoscope allows this operation
to be performedwithminimal morbidity. An interdisciplinary
team approach with various surgical specialties—vascular,
visceral, and plastic surgeons—can join the expertise of
various disciplines to ensure the optimal care of the patient
and is the key to further development of complex recon-
structive techniques. The combination of this procedure
with autologous venous bypasses, alone or sequentially, is
an appealing modality that should be taken into consider-
ation in selected cases. The apparently intricate effort is by
far outweighed by the individual and socioeconomic ben-
efits of such combined procedures.
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